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Spacecraft:Spacecraft: EOS AquaEOS Aqua

Instruments:Instruments: AIRS, AMSU, HSB,AIRS, AMSU, HSB,

MODIS, CERES, AMSR-EMODIS, CERES, AMSR-E

Launch Date:Launch Date: May 4, 2002May 4, 2002

Launch Vehicle:Launch Vehicle: Boeing Delta IIBoeing Delta II

Intermediate ELVIntermediate ELV

Mission Life:Mission Life: 5 years5 years

Team Leader:Team Leader: MoustafaMoustafa  ChahineChahine (JPL) (JPL)

AIRS Project ObjectivesAIRS Project Objectives

1.1. Improve Weather Forecasting:  AIRS data assimilated operationallyImprove Weather Forecasting:  AIRS data assimilated operationally

by major NWP centersby major NWP centers

2.2. Support Climate Modeling:  AIRS Water Vapor ProfilesSupport Climate Modeling:  AIRS Water Vapor Profiles

3.3. Understanding Understanding TroposphericTropospheric Chemistry:  O Chemistry:  O33, CO, CO, CO, CO22, CH, CH44 + Others + Others

AIRS/AMSU/HSB Project OverviewAIRS/AMSU/HSB Project Overview
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AIRS Science TeamAIRS Science Team
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U of WisconsinU of WisconsinRevercomb, HRevercomb, H
NOAA/NESDISNOAA/NESDISMcMillin, L.McMillin, L.
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U of WisconsinU of WisconsinKnuteson, R.Knuteson, R.
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AIRS/AMSU DATA DISTRIBUTION CENTERSAIRS/AMSU DATA DISTRIBUTION CENTERS

•  Universities
•  Local Weather Stations
•  Brazil (INPE)
•  China
•  Korea
•  DoD
•  Other International

DIRECT
BROADCAST

(Hazards/
Weather)

NOAA
NESDIS
(Weather/
Hazards)

• Science 
  Community
• Public

GSFC
DAAC

(Climate)

NWP Centers

http://http://daac.gsfc.nasa.govdaac.gsfc.nasa.gov
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AIRS Supports Climate ScienceAIRS Supports Climate Science

AIRS Global Mean CO2
Weighted by cos(LAT)

=0.1K!

Estimated bias is
5ppm (= 0.17K) based 
on CMDL global mean 
for 2003.

Monthly Temperature Monthly Upper Atm. H2O

Ozone

Clouds

Level 3 Products

SO2

Aerosols

CO
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AIRS Supports Weather ForecastingAIRS Supports Weather Forecasting

Improved TemperatureImproved Temperature
ProfilesProfiles

Forecast ImpactForecast Impact

Super Typhoon Super Typhoon PongsonaPongsona
Isotherms Isotherms 

66

S. Hemisphere 1000 mb AC Z 
20S - 80S Waves 1-20 

1 Jan - 25 Feb '04

0.7

0.75

0.8

0.85

0.9

0.95

1

0 1 2 3 4 5

Forecast [days]

A
n

o
m

a
ly

 C
o

rr
e

la
ti

o
n

 

Ops.

Ops.+AIRS

ECMWF fit to passive MIPAS temperature data

26R3 – WITHOUT AIRS radiances
(65S – 90S for 20 – 30 June 2003

26R3 – WITH AIRS radiances
(65S – 90S for 20 – 30 June 2003

20K warming !

AIRS increments in the stratosphere (2) 
(improving the mesosphere)

Improved Position andImproved Position and
Magnitude Forecast of CyclonesMagnitude Forecast of Cyclones

Model ImprovementModel Improvement

Improved Water VaporImproved Water Vapor
ProfilesProfiles
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AIRS Project Major MilestonesAIRS Project Major Milestones

L+0L+0 May 2002May 2002 AIRS LaunchedAIRS Launched
L+5 mL+5 m Oct 2002Oct 2002 AIRS operationalAIRS operational
L+6 mL+6 m Nov 2002Nov 2002 L1B Released to PublicL1B Released to Public
L+16 mL+16 m Sep 2003Sep 2003 L2 Released to the PublicL2 Released to the Public
L+16 mL+16 m Sep 2003Sep 2003 L2 Products Validated over OceansL2 Products Validated over Oceans
L+17 mL+17 m Oct 2003Oct 2003 First NWP Center AssimilationFirst NWP Center Assimilation
L+17 mL+17 m Oct 2003Oct 2003 Forecast Impact SH (Atlas)Forecast Impact SH (Atlas)
L+29 mL+29 m Oct 2004Oct 2004 Forecast Impact NH (Forecast Impact NH (LeMarshallLeMarshall))

Coming in 2005Coming in 2005……

••  Level 3 Released to Public  Level 3 Released to Public
••  Retrievals Working over Land Released to Public  Retrievals Working over Land Released to Public
••  AIRS Used for Atmospheric Composition  AIRS Used for Atmospheric Composition
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AIRS Paving the Way for Future SoundersAIRS Paving the Way for Future Sounders

 Current IR SounderCurrent IR Sounder
–– Aqua AIRSAqua AIRS

 2002 Launch2002 Launch
 LEOLEO
 3.7-15.4 3.7-15.4 µµmm
 13.5 km IFOV13.5 km IFOV

 Planned IR SoundersPlanned IR Sounders
–– NPOESS NPOESS CrISCrIS

 2006 Launch2006 Launch
 LEOLEO
 3.9-15.4 3.9-15.4 µµmm
 14 km Resolution14 km Resolution

–– GOES-R HESGOES-R HES
 2012 Launch2012 Launch
 GEOGEO
 4.4 4.4 –– 15.4  15.4 µµmm
 4 km Resolution4 km Resolution
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Summary and ConclusionsSummary and Conclusions

 AIRS Experiment has been very SuccessfulAIRS Experiment has been very Successful
–– Hardware proven to provide climate qualityHardware proven to provide climate quality

measurementsmeasurements
–– Retrieval Algorithms proven to work effectivelyRetrieval Algorithms proven to work effectively
–– Weather Forecasters Showing ImpactWeather Forecasters Showing Impact
–– IR Spectrum a IR Spectrum a ““Fundamental CDRFundamental CDR””

 What lies aheadWhat lies ahead……
–– Land Surface Spectral Land Surface Spectral EmissivityEmissivity
–– Retrieval of Trace Gases and AerosolsRetrieval of Trace Gases and Aerosols
–– Further improvement in weather forecastingFurther improvement in weather forecasting

 http://http://airs.jpl.nasa.govairs.jpl.nasa.gov



Order your AIRS T-shirts/sweatshirts online by Dec 3 to
receive your order by the holidays...

www.bookstore.caltech.edu/JPLLAB
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AIRS User ServicesAIRS User Services

 Community Data RequestsCommunity Data Requests
–– Folks who ask for Folks who ask for specialspecial types/formats of data: types/formats of data:
–– Wallace McMillan, UMBCWallace McMillan, UMBC
–– Roger Roger HeymannHeymann, NOAA/NESDIS, NOAA/NESDIS
–– Kurt Kurt LightnerLightner, UMBC, UMBC
–– GODAE high-resolution sea surface temperature (GODAE high-resolution sea surface temperature (GHRRST)GHRRST)
–– Bob Atlas, GLABob Atlas, GLA
–– Vinson/Vinson/RevercombRevercomb, UW, UW
–– Elena Elena LoblLobl, AMSR MSFC, AMSR MSFC
–– Sam Benedict, GEWEXSam Benedict, GEWEX
–– Matt Thomas, UCSBMatt Thomas, UCSB
–– Duane Duane WaliserWaliser, NCAR, NCAR
–– GDAACGDAAC

 Information RequestsInformation Requests
–– 49 Questions Received and Answered on the AIRS Inquiry  Web Page:49 Questions Received and Answered on the AIRS Inquiry  Web Page:
–– University of Johannesburg, South Africa, University of Johannesburg, South Africa, Boston university, Boston university, Florida State University, Florida State University, UniversityUniversity

of Alabama, Huntsville, of Alabama, Huntsville, George Institute of Technology. George Institute of Technology. University of California, Los Angeles,University of California, Los Angeles,
George Mason University, George Mason University, California Institute of Technology, California Institute of Technology, University of Wisconsin, Madison,University of Wisconsin, Madison,
Imperial College, London, Imperial College, London, Atmospheric and Environmental Research, Inc, Atmospheric and Environmental Research, Inc, LarconLarcon Construction, Construction,
FL,BoeingFL,Boeing, Korea Remote Sensing Satellite Ground Station, , Korea Remote Sensing Satellite Ground Station, DaejunDaejun, , NacionalNacional de  de PequisasPequisas
EspaciaisEspaciais (INPE), Brazil (INPE), Brazil


